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Fig. l. Hea t  s table  musc le  protein.  (Magnificat ion 850 × ) 

ra t ion ra te  of ve ry  e longated  part icles  depends  p r imar i ly  on wid th  and  ve ry  litt le on length,  
the  homogene i t y  sugges ted  by  a sha rp  sed imen t ing  b o u n d a r y  m a y  be illusory, and  the  resul ts  
compat ib le  wi th  the  a s s m n p t i o n  t h a t  the  ma te r i a l  consis ts  of thread- l ike  part icles  of un i fo rm 
width ,  in va r ious  degrees of l inear aggregat ion .  Osmot ic  pressure  m e a s u r e m e n t s  by  the  senior 
a u t h o r ' s  m e t h o d  7 yielded only  errat ic  resul ts ,  a fact  u sua l ly  observed  wi th  ma te r i a l  t h a t  can be 
suspec ted  of phys ica l  ins tabi l i ty .  
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Synthesis of ribose by the rat* 

The  b iosyn thes i s  of r ibose I ha s  been p o s t u l a t e d  to occur  (a) d i rect ly  f rom hexose  by  loss 
of an  end  ca rbon  and  (b) f rom smal le r  un i t s  by  condensa t ion ,  e.g. C 2 + C a. D a t a  ob ta ined  in 
prev ious  e x p e r i m e n t s  2 have  been in t e rp re t ed  to indica te  t h a t  in t he  chick, the  syn thes i s  of th is  
pen tose  p robab ly  occurs  by  t he  la t t e r  m e c h a n i s m ,  possibly by  a condensa t ion  of g lycera ldehyde-  
3 -phospha t e  and  an  ac t ive  C 2 un i t  (e.g. f rom f ruc tose -6 -phospha te  a) ca ta lyzed  by  t ranske to lase .  
The  t e chn ique  employed  was to isolate g lycogen and  ribose f rom the  combined  in te rna l  o rgans  

* P re sen t ed  a t  the  m ee t i ng  of the  Amer i can  Chemica l  Society, Cincinnat i ,  Ohio, April, 1955. 
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of chiks  af ter  the  a d m i n i s t r a t i o n  of 14C-labeled precursors  and  to compare  tt ie p a t t e r n s  of 14C 
in the  two  ca rbohydra tes ,  ff r ibose were syn thes ized  from hexose direct ly,  the  p a t t e r n  ~f 14C 
in the  r ibose should be s imi lar  to t h a t  of five consecut ive  carbons  in the  hexose. Diss in l i la r  p a t t e r n s  
would  ind ica te  the  p robab le  ex is tence  of ano the r  mechanisnl .  The p a t t e r n s  of 14C in the glycogen 
and r ibose i so la ted  from the  t issues  of the  chicks  were m a r k e d l y  different  and  i t  was concluded  
t h a t  the  d a t a  were cons i s ten t  wi th  the  hypo thes i s  t h a t  the  pentose  arose tly comb i na t i on  of 
C 2 and C 3 uni ts .  The a p p l i c a b i l i t y  of th is  conclusion to  o ther  o rgan i sms  was  t h e n  i nves t i ga t ed  
us ing  the  same techn ique .  

In  Escherichia coli, s t r a in  B, as sugges ted  by  LANNING AND COHEN 4, ribose appears  to  be 
syn thes ized  p r i m a r i l y  from hexose by  loss of carbon 15. In  the  rat ,  however,  the  d a t a  ind ica te  
t h a t  the  di rect  p a t h w a y  from hexose  is not  the  only  m e c h a n i s m  for the  syn thes i s  of the  pentose.  
VChen ra t s  were g iven NaH14CO3 and r ibose and glycogen were isola ted from the  liver, the  dis t r i -  
bu t ion  of 14C in the  two c a r b o h y d r a t e s  were diss imilar .  

Ra t s  (about  300 g each) were s t a rve d  for 48 hours  and  given i n t r a p e r i t o n e a l l y  a to ta l  of 
1.4. I°9 c.p.m, per  ioo  g body  we igh t  of NaH14CO3 (1.23 raM) in equa l  doses a t  o, 0. 5, i,  2, 2.5, 3-5 
and 4 hours  and  by  s tomach  tube  200 mg of glucose a t  o t ime.  At  4.5 hours, the an imals  were 
sacrificed and the  r ibose (from r ibonucle ic  acid) and  the  glycogen were isola ted from the  pooled 
l ivers  by  the  me thods  p rev ious ly  descr ibed 2. After  hydro lys i s  of the  glycogen,  the  resu l t ing  
glucose was  purif ied by  fi l ter  pape r  c h r o m a t o g r a p h y ,  d i lu ted  97 fold wi th  un labe led  glucose and 
rec rys ta l l i zed  6. The p a t t e r n  of r a d i o a c t i v i t y  in the  hexose  was de te rn l ined  by  f e rmen t a t i on  wi th  
Leuconosloe mesenleroides 6.. The r ibose was also purif ied by  paper  c h r o m a t o g r a p h y  ~ and a f te r  
a 45 ° fold d i lu t ion  wi th  carr ier  was  degraded  for ana lys i s  of 14C by  f e rmen t a t i on  wi th  Lactobacillus 
penlosuJ**. R a d i o a c t i v i t y  d a t a  for the  i nd iv idua l  carbons, ob ta ined  by  gas phase  coun t ing  s, 
are p resen ted  in specific ac t iv i t i e s  r e la t ive  to t h a t  de t e rmined  for one of the  carbons  g iven a 
va lue  of ioo.  

The re la t ive  specific ac t iv i t i es  found were as fol lows***'  

Glycogen C C - - C  C - -  C - - C H O  Ribose C -  C -  C - - C  CHO 

0. 3 2 ioo  94 2 i 2 5 ioo 49 22 

( ioo -- 2-53' IO 5 c .p .m. /mM carbon) 0 o o  -- 1.16. IO 3 c . p . m . / m M  carbon) 
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* Specific a c t i v i t y  de t e rm ina t i ons  on the  recrys ta l l i zed  p roduc t  ind ica ted  5.19" 1o 5 c .p .m. /mAl  
of glucose. P o t a s s i u m  g lucona te  p repared  from th is  ma te r i a l  con ta ined  5.o5. IO ~ c .p .m. /m-~ r of 
compound.  F e r m e n t a t i o n  d a t a  showed 5.08. IO 5 c . p . m . / m M  of hexose. 

** P o t a s s i u m  r ibona te  p repared  from the  d i lu ted  ma te r i a l  con ta ined  2,I5O c .p .m . /mM of 
compound.  F e r m e n t a t i o n  d a t a  ind ica ted  a specific a c t i v i t y  of 2,060 c . p . m . / m M  of pentose.  

*** The specific ac t iv i t i es  shown for the  carbons  g iven a va lue  of ioo  represen t  the  levels a t  
which the  de t e rmina t i ons  were a c t u a l l y  m a d e  on the  d i lu ted  samples .  


